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ASSEMBLIES

(67)  The present invention relates to a brake force
transmission unit (3) for a brake system of a vehicle. The
invention proposes to use a screw roller (20) and a screw
spindle (30) which meshes with the screw roller (20) with-
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The use of a screw roller (20) in particular leads to

an improved force transfer, a compact design and/or a

long life cycle of the brake force transmission unit (3).
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a brake force
transmission unit which is used for a vehicle, in particular

- acommercial vehicle,

- avehicle driven solely by electrical energy and/or

- a hybrid vehicle driven both by electrical energy as
well as by a combustion engine,

to mention only some examples. The brake force trans-
mission unit is interposed between

- abrake actuator which (in particular upon actuation
by a driver and/or by an automatic actuation by a
control unit) produces an input torque and

- abrake device as e.g. a disc brake device.

[0002] The brake force transmission unit receives an
input torque from the brake actuator and produces an
output force which is transferred (in some cases also
under interposition of further transmitting units) to the
brake device for producing the brake force at brake pads
of the brake device.

[0003] The brake force transmission unit serves for

- (directly or indirectly) mechanically connecting the
brake actuator to the brake device, wherein it is also
possible that the brake actuator is held by the brake
force transmission unit at the brake device,

- changing the line of action of the input force to the
line of action of the output force,

- achieving adesired characteristic of the dependence
of the output force from the input torque over the
stroke of the brake actuator,

- changing a rotational movement to a translational
movement and/or

- increasing the input force to an output force by a
suitable transmission ratio.

[0004] Furthermore, the invention relates to a brake
sub-assembly for a brake system of a vehicle. The brake
sub-assembly comprises an electrical drive for producing
the actuating or input force upon electrical energization
and a brake force transmission unit of the above specified
type.

[0005] Finally, the invention also relates to a group of
brake assemblies. Such a group of brake assemblies
might e.g. be manufactured and sold by a company, be
held on store or be used in different vehicles of a vehicle
fleet.

PRIOR ART

[0006] EP 1977 134 B1 discloses an electro-mechan-
ical brake assembly. In the brake assembly an electrical
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drive biases a rotor with an input torque which depends
on the electrical energisation of the electrical drive. By a
brake force transmission unit (here a recirculating ball
bearing transmission) the rotation of the rotor is trans-
formed into a translational movement of a pushrod. The
pushrod is linked to an end region of a brake lever. The
brake lever is eccentrically linked to a calliper of the brake
device for being pivoted. The other end region of the
brake lever is linked to an actuating piston. A pivoting of
the brake lever caused by the movement of the first push-
rod leads to an actuation of the actuating piston. The front
face of the actuating piston presses a roller against the
brake pad for producing a brake force at a brake disc.
Further actuating pistons arranged parallel to the actu-
ating piston which is actuated by the lever are directly
supported at the calliper by bearings. The further actu-
ating pistons have front faces that form inclined ramps.
Rollers are interposed between these ramps and the
brake pad such that with a movement of the rollers along
the ramp in circumferential direction of the rotational axis
of the brake disc a self-enforcing mechanism is provided
for producing the brake force. The actuating pistons com-
prise a wear adjusting mechanism changing the length
of the actuating piston by a kind of spindle drive. The
spindle drive is here formed by a piston spindle linked to
the brake lever or the calliper and a spindle element form-
ing the front face with the contact surface or ramp for the
rollers. During the brake actuation the brake pads are
moved in a direction parallel to the rotational axis of the
brake disc. This movement is caused by the actuation of
the electrical drive. Furthermore, the brake pads are
moved in circumferential direction of the rotational axis
of the brake disc leading to the desired self-enforcing
effect.

OBJECT OF THE INVENTION

[0007] Itisthe objectofthe presentinvention to provide
a brake force transmission unit, a brake sub-assembly
and a group of brake assemblies in particular with

- an alternative design,

- animproved force transfer,

- improved kinematics,

- improved performance and/or

- the option to provide different brake assemblies with
reduced effort for manufacturing, storage and/or as-
sembly.

SOLUTION

[0008] According to the present invention, the object
of the invention is solved by the features of the independ-
ent claims. Additional preferred embodiments according
to the invention are to be seen in the dependent claims.
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DESCRIPTION OF THE INVENTION

[0009] The present invention suggests a brake sub-
assembly designated for a brake system of a vehicle. In
the following reference is made to this brake sub-assem-
bly also as "first brake sub-assembly". The inventive first
brake sub-assembly comprises an electrical drive and a
brake force transmission unit. Upon energization of the
electrical drive by an electrical power system of the ve-
hicle and an associated electronic control system, the
electrical drive produces an actuating force which is
transmitted and transformed by the brake force transmis-
sion unit.

[0010] According to the invention, the brake sub-as-
sembly forms a mounting unit. This mounting unit is in
particular a stand-alone unit or has a one-part or multi-
part housing. The mounting unit might also have a mod-
ular design.

[0011] According to the invention, the brake sub-as-
sembly comprises an assembly interface as well as a
force transfer interface which might be formed separately
from each other or as an integral interface. The assembly
interface is designed and configured for mounting the
brake sub-assembly to another brake sub-assembly. The
other brake sub-assembily (in the following also named
"second brake sub-assembly") comprises a brake device
which in particularincludes the brake pads and the brake
calliper. Furthermore, the second brake sub-assembly
comprises afurther force transmitting unit. The assembly
interface provided at the first brake sub-assembly serves
for connecting the two brake sub-assembilies for building
the brake assembly which can then be operated by an
electronic control. The assembly interface is e.g. aflange,
bracket or support used for connecting the two brake
sub-assemblies.

[0012] Furthermore, according to the invention the
brake sub-assembly also comprises a force transfer in-
terface. The force transfer interface is used for transfer-
ring an output force from the first brake sub-assembly to
the second brake sub-assembly.

[0013] To mention only one non-limiting example, the
further force transmitting unit might be a brake lever piv-
oted in an eccentric support wherein the eccentric move-
ment of the lever in the support is transferred to the brake
pads. One example for a second brake sub-assembly
with a further force transmitting unit of this type is de-
scribed in the patent application US 2013/0008749 A1.
Other examples for a second brake sub-assembly with
a brake device and a further force transmitting unit are
the Haldex Air Disc Brake Module T of the applicant (cp.
www.haldex.com/en/Europe/products/air-disc-
brakes/modul-t) or similar brake sub-assemblies with a
brake device and a further force transmitting unit as de-
scribed in the publications DE 20 2010 003 738 U, DE
20 2010 003 732 U, DE 20 2010 003 739 U or similar
brake sub-assemblies of the competitors of the applicant.
[0014] For another solution of the object of the inven-
tion, a group of brake assembilies is proposed. The brake
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assemblies of this group comprise the same second
brake sub-assemblies. Here, the force transmitting unit
comprises a brake lever as the brake lever eccentrically
supported as specified above (cp. also the above cited
publications, in particular US 2013/0008749 A1). The
brake lever forms an interface for an actuating pushrod.
[0015] The invention proposes that brake assemblies
of a first subgroup of the group of brake assemblies each
comprise a conventional pneumatic brake actuator for
(directly or indirectly) actuating the pushrod.

[0016] Instead, brake assemblies of a second sub-
group of the group of brake assemblies comprise an elec-
trical drive for actuating the pushrod. In particular, for the
brake assemblies of the second subgroup there is abrake
force transmission unit arranged in the force flow from
the electrical drive to the pushrod or the brake assemblies
of the second subgroup comprise a brake sub-assembly
of the above specified type.

[0017] For this proposal of the invention in the group
of brake assemblies one and the same type of second
brake sub-assemblies with the same brake devices and
the same force transmitting units can be used which in
particular leads to reduced costs for manufacturing and
storage. Nevertheless, it is possible to use this second
brake sub-assembly in a brake assembly of a "conven-
tional type" with a conventional pneumatic brake actuator
(first subgroup). For the second subgroup the same
brake sub-assembly with brake device and force trans-
mitting unit can be used together with an electrical drive.
Accordingly, the brake assemblies of the first subgroup
are operated by energy from a pressurised air system,
whereas the brake assemblies of the second subgroup
receive their energy from an electrical power system. In
summary, this inventive solution proposes to use the
same type of second brake sub-assembly alternatively
together with a pneumatic brake actuator and an electri-
cal drive.

[0018] In both cases the brake sub-assembly with the
brake device and the force transmitting device might be
actuated by a pushrod, wherein these pushrods might
for the two cases have the same designs, lengths and
degrees of freedom or might also have different designs,
lengths and/or degrees of freedom.

[0019] The brake assemblies of the different sub-
groups might be used for different types of vehicles. It is
also possible that a given brake assembly of one sub-
group installed in a vehicle is retrofitted or changed to a
brake assembly of the other subgroup by replacing the
pneumatic actuator by the electrical drive (or vice versa).
[0020] Another inventive solution relates to

- a brake force transmission unit,

- a brake sub-assembly or

- agroup of brake assemblies with a brake force trans-
mission unit arranged in the force flow from the elec-
trical drive to the pushrod.

[0021] This solution suggests that in a brake force
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transmission unitascrew roller and a screw spindle which
meshes with the screw roller is interposed into the force
flow at any position between the input torque and the
output force. Said in different words, for this solution the
invention is directed to a use of the meshing contact be-
tween a screw rollerand a screw spindle for a force trans-
mission in the force flow of a brake force transmission
unit.

[0022] A force transfer by a screw roller meshing with
a screw spindle is normally used for other technical field
as presses for plastic injection moulding and blow mould-
ing, electro-mechanical presses, broaching machines,
large machine tools, car assembly lines (for spot welding,
gluing, riveting and the like), factory automation and the
like. A screw spindle meshing with a screw roller is used
for converting a rotational movement to a linear move-
ment. The screw roller (and/or the screw spindle) is/are
typically threaded but may also be grooved dependent
on the screw roller and screw spindle type. It is possible
that the screw spindle provides a helical railway for one
screw roller or multiple screw rollers radially arrayed
around the screw spindle. Here, the cross sectional
shape of the thread of the screw roller is typically identical
to that of the thread of the screw spindle.

[0023] The invention bases on the finding that the first
use of a screw roller with a screw spindle in a brake force
transmission unit for a vehicle might lead to the following
effects and improved functionalities (which are only given
here as non-limiting examples):

- The contact surface area of the screw roller and the
screw spindle might be larger than those of trans-
mitting components basing upon a recirculating ball
bearing transmission which leads to an increased
stiffness of the load support and load transfer and to
an increased service life.

- Constructive measures for guiding the recirculating
balls can be avoided which leads to areduced design
space.

- A transmission of forces by a meshing contact of
screw rollers and a screw spindle leads to a stable
friction force which also applies for changing actuat-
ing directions.

- The force transmission by screw rollers and screw
spindles leads to a low noise involved by the relative
movements (which is independent on the applied
load).

- ltis possible that by use of a transfer by the meshing
contact of a screw roller and a screw spindle a self-
locking effect is provided which might (to some ex-
tent) hold an actuated position of the brake pad for
reduced actuation by the brake actuator or even in
the case of a powerfailure or atleast reduces holding
forces required for holding a controlled position and
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a bias of the brake pad.

- Bythe choice of the number of screw rollers meshing
with the screw spindle, it is possible to divide the
force transfer to a plurality of parallel force transfer
paths which might be advantageous for reducing the
bias of single force transfer elements as the screw
rollers and related components and/or for balancing
the points of transfer force application e.g. in circum-
ferential direction around the longitudinal axis of the
screw spindle.

[0024] One embodiment of the invention proposes that
the screw roller is supported by a shaft for being rotated
about an axis of the shaft. Furthermore, the shaft is sup-
ported for being rotated about a rotational axis, wherein
the rotational axis is located distant from the axis of the
shaft supporting the screw rollers but parallel thereto.
The shaft is driven by a drive and biased by the input
torque of the brake force transmission unit. The driven
rotation of the shaft about the rotational axis with a si-
multaneous rotation of the screw roller about the axis of
the other shaft is transformed by the meshing interaction
between the screw roller and the screw spindle into a
translational movement of the screw spindle. The trans-
lational movement can (directly or indirectly) be used for
providing the desired translational movement of the
brake pad towards and away from the brake disc asso-
ciated with the vehicle wheel.

[0025] Preferably, the shaft for this embodiment forms
a planet carrier of a planetary gear, whereas the screw
roller forms the planet of the planetary gear. The screw
spindle meshing with the screw roller forms the sun of
the planetary gear. However, the planetary gear is no
usual planetary gear because the sun is not rotated but
moved by a translational movement which is due to the
meshing of the threads ofthe screw spindle and the screw
roller.

[0026] Itis possible that only one single screw roller is
used. For another embodiment of the invention, the force
flow is divided to at least two, preferably three screw roll-
ers. For this embodiment, a planet carrier is supported
for being rotated about the afore mentioned rotational
axis. The planet carrier carries at least two shafts. The
shafts each support one screw roller for being rotated
relative to the shaft. The screw rollers each mesh with
the screw spindle, wherein the screw rollers (and the as-
sociated shafts) are evenly distributed in circumferential
direction around the screw spindle.

[0027] There are a lot of options for causing the rota-
tional movement of the planet carrier or the shafts sup-
porting the screw roller. For one embodiment of the in-
vention, the shaft of planet carrier is (directly or indirectly)
connected by a torque transferring connection (so a driv-
ing connection) to a rotor of an electrical drive. Here, the
torque transferring connection in the simplest case
means a rigid connection of the shaft or the planet carrier
to the rotor. However, it is also possible that other trans-
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mitting and force and movement changing units are in-
tegrated in the torque transferring connection between
the planet carrier or shaft and the rotor.

[0028] Any kind of technique might be used for sup-
porting the screw spindle relative to the housing of the
brake force transmission unit with a translational axial
degree of freedom but a blocked rotational degree of free-
dom. For one embodiment of the invention, a spline fitting
is used between the screw spindle and the housing for
blocking a rotational movement of the screw spindle rel-
ative to the housing and for permitting a translational
movement of the screw spindle relative to the housing.
Here, any type of known spline fitting can be used includ-
ing a spline fitting with straight sided splines, involute
splines, straight sided spline shafts or a parallel key spline
shaft. The use of a spline fitting has shown to be very
robustand provides a precise guidance of the screw spin-
dle with increased lifetime.

[0029] Whereas it is generally possible that the elec-
trical drive drives the screw roller, the shaft or the rotor
or the planet carrier of the brake force transmission unit
via another transmission device, for one embodiment of
the invention the electrical drive directly drives the screw
roller, at least one shaft, the rotor or the planet carrier of
the brake force transmission unit.

[0030] For the embodiments explained above, the
pushrod was actuated via the meshing contact between
a screw roller and a screw spindle wherein this meshing
contact transferred a rotational movement into a trans-
lational movement transferred to the pushrod. For an al-
ternative (or also cumulative) design the invention pro-
poses to use a toggle lever drive in the brake force trans-
mission unit. The toggle lever drive comprises a first tog-
gle lever. The first toggle lever has a fixed first rotational
axis. The first toggle lever is (directly or indirectly) driven
by the electrical drive. Furthermore, the toggle lever drive
comprises a second toggle lever. In one end the second
toggle lever is pivotally linked to one end of the first toggle
leverby atoggle joint. Here, the second toggle lever might
itself form the pushrod. The pushrod might not only be
moved along its longitudinal axis but also be pivoted in
the movement plane of the toggle lever drive. The toggle
lever drive of this type also provides an alternative design
for a technical solution for changing a rotational move-
ment (here of the first toggle lever) into a movement hav-
ing atleast a translational component (here of the second
toggle lever / the pushrod).

[0031] Dependenton the dimensions of the two toggle
levers and the region of toggle angles passed during the
brake actuation, it is possible to vary the transmission
ratio of the brake force transmission unit in a wide range
by constructive measures. Furthermore, it is possible to
use a nonlinear transfer characteristic of the toggle lever
drive from the rotational movement of the first toggle lever
to the translational component of the movement of the
pushrod, wherein the nonlinearity depends on the toggle
angle at the toggle joint. For an adaptation of the use of
the toggle lever drive to different types of brake assem-
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blies it is possible to use different toggle levers and/or to
mount the first toggle lever in different angular positions
to the driving component so that the toggle lever drive
will be used in different regions of the toggle angle or to
use different reference positions of the electrical drive.
[0032] Generally,itis possible that the firsttoggle lever
is directly driven by the electrical drive or driven by the
electrical drive via any type of transmission. For one pre-
ferred embodiment, the first toggle lever is driven via a
planetary gear set interposed between the first toggle
lever and the electrical drive. It has been found that by
means of a planetary gear set it is possible to provide
the required transmission ratios.

[0033] The present invention covers embodiments
wherein in the brake force transmission unit a reached
operational state is held by suitable control of the actuator
(in particular of the electrical drive) and the produced and
upheld input torque of the brake force transmission unit.
However, these embodiments require a permanent con-
trol of the actuator and the input torque of the brake force
transmission unit. For another embodiment the invention
suggests to use a holding unit in the brake force trans-
mission unit which is (directly or indirectly) connected by
a torque transferring connection to the shaft, planet car-
rier, rotor or first toggle lever. By a holding unit it is pos-
sible to apply a holding torque upon a holding element
forfixing the rotational position of the planet carrier, shaft,
rotor or first toggle lever. Accordingly, when actuating the
holding unit it is possible to fix the rotational position of
the planet carrier, shaft, rotor or first toggle lever (and so
the bias of the brake pad) also when reducing the actu-
ation and the input torque or even when deactivating the
actuator or at the instant of a power failure.

[0034] There are a lot of options for the type of used
holding unit. To mention only some non-limiting exam-
ples, the holding unit might form a locking or latching unit
which e.g. fixes, locks or latches an angular position of
the shaft, planet carrier, rotor or toggle lever drive. For
another inventive brake force transmission unit the hold-
ing unit is an electrically actuated holding brake. In this
case, the holding element might be a holding brake disc
(directly or indirectly coupled to the shaft, planet carrier,
rotor or first toggle lever) wherein the holding actuator in
the activated state provides a holding brake force by a
frictional contact between the housing of the brake force
transmission unit and the holding brake disc. However,
for one advantageous embodiment of the invention the
holding torque is provided by a magnetic torque between
the holding element and a holding actuator. Here it is
possible that the magnetic torque is produced, increased
or decreased by at least one electrically controlled elec-
tromagnet.

[0035] Itis possible that the electrically actuated hold-
ing unit is actuated (so the holding torque is produced)
when energising the holding actuator, whereas the elec-
trically actuated holding unit is not actuated when not
being energised. However, for one embodiment the elec-
trically actuated holding unit is actuated when not being
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energised but released when being energised. This em-
bodiments leads to advantages for the maintenance of
an achieved state of the brake force transmission unit
(so of the brake conditions at the brake pad): In the ac-
tuated state of the holding unit it is possible to reduce the
electrical actuation of the brake actuator without a result-
ing change of the state of the brake force transmission
unit (which might serve for saving energy and/or increas-
ing the operational safety). Itis also possible that despite
of any power failure in the power supply for the holding
unit and/or the brake actuator an achieved state of the
brake force transmission unit might be upheld.

[0036] A very compact and multifunctional design of
the brake force transmission unit results if a sensor is
integrated into a housing of the brake force transmission
unit or brake sub-assembly. Generally, any type of sen-
sormightbe used. Preferably, the sensor senses (directly
or indirectly) a rotational position of movement of the
shaft, planer carrier, rotor, screw roller or first toggle lever
and/or an axial position or movement of the screw spindle
or pushrod. By means of the sensor signal it is possible
to observe the present state of the brake force transmis-
sion unit which might correlate by a given characteristic
to the state, position and/or brake force of the brake pad.
[0037] Preferably, the brake force transmission unit
comprises an interface which is designed and configured
for connecting the brake force transmission unit to a disc
brake device. The interface might be formed by a flange
for connecting the housings of the brake force transmis-
sion unit and of the disc brake device. Furthermore, the
interface might comprise a passage for an output element
(e.g. the pushrod) for transferring the output force of the
brake force transmission unit to other transmitting units
and/or to the disc brake device, here the brake pads. The
interface might be designed according to a standard so
thatit is possible to connect the brake force transmission
unit to different types of brake devices. However, it is
also possible that by means of the interface the brake
force transmission unit is connected to a housing accom-
modating a transfer lever and/or the interface comprises
aflange which provides the option to assemble the brake
force transmission unit with the associated actuator in
different orientations relative to the brake device.
[0038] Itis generally possible thatthe state of the brake
force transmission unit is solely influenced by the control
of the actuator and/or the holding actuator by automatic
activation by an electronic control unit and/or by activa-
tion by the driver. For another proposal of the invention,
a force transferring component of the brake force trans-
mission unit (e.g. the screw spindle, the rotor, the planet
carrier or the shaft) comprises a manipulation region for
manually actuating or releasing the brake force transmis-
sion unit or brake assembly. For this purpose, the com-
ponent might comprise a manipulation area or surface
for a suitable tool used by user. To manipulate the com-
ponent it might be required to partially open the housing
of the brake force transmission unit or the manipulation
is provided from the outside of the housing and trans-
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ferred by suitable manipulation elements through a
sealed recess of the housing. By manual manipulation it
is e. g. possible to actuate or release the brake force
transmission unit also for a failure of the actuator and/or
the holding actuator or to manually apply a parking brake
or an emergency brake.

[0039] Advantageous developments of the invention
result from the claims, the description and the drawings.
The advantages of features and of combinations of a
plurality of features mentioned at the beginning of the
description only serve as examples and may be used
alternatively or cumulatively without the necessity of em-
bodiments according to the invention having to obtain
these advantages. Without changing the scope of pro-
tection as defined by the enclosed claims, the following
applies with respect to the disclosure of the original ap-
plication and the patent: further features may be taken
from the drawings, in particular from the illustrated de-
signs and the dimensions of a plurality of components
with respect to one another as well as from their relative
arrangement and their operative connection. The com-
bination of features of different embodiments of the in-
vention or of features of different claims independent of
the chosen references of the claims is also possible, and
it is motivated herewith. This also relates to features
which are illustrated in separate drawings, or which are
mentioned when describing them. These features may
also be combined with features of different claims. Fur-
thermore, it is possible that further embodiments of the
invention do not have the features mentioned in the
claims.

[0040] The number of the features mentioned in the
claims and in the description is to be understood to cover
this exact number and a greater number than the men-
tioned number without having to explicitly use the adverb
"at least". For example, if a screw roller is mentioned,
this is to be understood such that there is exactly one
screw roller or there are two screw rollers or more screw
rollers. Additional features may be added to these fea-
tures, or these features may be the only features of the
respective product.

[0041] The reference signs contained in the claims are
not limiting the extent of the matter protected by the
claims. Their sole function is to make the claims easier
to understand.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] In the following, the invention is further ex-
plained and described with respect to preferred exem-
plary embodiments illustrated in the drawings.

Fig. 1 schematically shows a brake as-
sembly.
Fig. 2 schematically shows a brake force

transmission unit.
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Figs.3to 5 show components of the brake force
transmission unit of Fig. 2 in three-
dimensional views.

Fig. 6 shows a three-dimensional view of
a brake force transmission unit in a
constructive design in a view from

the left front.

shows the brake force transmission
unit of Fig. 6 in a three-dimensional
view from the left rear.

shows the brake force transmission
unitof Figs. 6 and 7 in a three-dimen-
sional bottom view.

Fig. 8

Fig. 9 shows the brake force transmission
unit of Figs. 6 to 8 in a three-dimen-
sional exploded view.

Fig. 10 shows a longitudinal section of the
brake force transmission unit of Figs.
6to9.

Fig. 11 shows the brake force transmission
unit of Figs. 6 to 10 in a front view.
Fig. 12 shows another embodiment of a
brake assembly in a vertical section-
al view.

Figs. 13 and 14  show thefirst and second brake sub-
assemblies of the brake assembly of
Fig. 12.

DESCRIPTION OF THE DRAWINGS

[0043] Fig. 1illustrates a brake assembly 1 designated
for braking a wheel of a vehicle, a utility vehicle, a tractor,
a trailer, an electrically driven vehicle or a hybrid vehicle.
The brake assembly 1 serves for providing a service
brake function and/or a parking brake function. The brake
assembly 1 is actuated on the basis of a brake demand
given by the driver which might be produced by the ac-
tuation of a brake pedal, a brake switch, a parking brake
manipulation element and the like. It is also possible that
the brake assembly 1 is automatically actuated by a con-
trol unit e.g. on the basis of an automated cruise control,
for an emergency brake function, a dynamical stability
system of the vehicle or an electronically controlled anti-
blocking function of the wheels and the like.

[0044] The brake assembly 1 comprises a brake actu-
ator 2, a brake force transmission unit 3, an optional fur-
ther force transmitting unit 4 and a brake device 5, which
are arranged in the afore mentioned order in line in the
force flow from the brake actuator 2 to the brake device 5.
[0045] The brake actuator 2 might be any brake actu-
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ator known from the prior art being able to produce an
actuating force or input torque. Preferably, the brake ac-
tuator 2 is an electrical drive 6 actuated on the basis of
an electrical energisation controlled by an electronic con-
trol unit. However, it is also possible that the brake actu-
ator 2is a conventional pneumatic brake actuator 58.The
brake actuator 2 produces an input torque 7 for the brake
force transmission unit 3. In particular with an increase
of the force and/or a redirection of the force or transfer
of atorque to an axial force, the brake force transmission
unit 3 produces an output force 8. Optionally, the output
force 8 is transferred by the further force transmitting unit
4 to a brake force 9 biasing brake pads 10 of the brake
device 5. Here, the further force transmitting unit 4 might
be formed by any force transmitting unit known by the
prior art. The force transmitting unit 4 might e.g. include
a pivoted brake lever 11 and/or a self-enforcing mecha-
nism 12, cp. e.g. EP 1977 134 B1 or US 2013/ 0008749
A1l

[0046] The brake device 5 might have any known de-
sign. Preferably, the brake device 5 is a disc brake device
13. The brake device 5includes the components involved
with the generation of the friction for providing the friction
at a wheel member as the brake disc of the wheel in
response to the brake force 9. In particular, the brake
device 5 at least includes the calliper, the brake pads 10
and the brake disc. With respect to further details for the
brake device 5 reference is e.g. be made to US 2013/
0008749 A1.

[0047] As schematically shown in Fig. 1, the brake as-
sembly 1 forms a constructional unit indicated with the
dotted and dashed line, wherein the brake actuator 2,
the brake force transmission unit 3, the further force
transmitting unit 4 and the brake device 5 might form
single modules communicating via mechanical interfac-
es for transferring the movements and forces. The mod-
ules are preferably mounted or flanged to each other. As
indicated with the dashed line, it is also possible that the
brake actuator 2 and the brake force transmission unit 3
build a constructional unit or module here denoted as
brake sub-assembly 1 a (also "first brake sub-assem-
bly"). Alternatively or cumulatively it is possible that the
further force transmitting unit 4 and the brake device 5
build a constructional unit or module here denoted as
brake sub-assembly 1 b (also "second brake sub-assem-
bly"). The brake sub-assembly 1 b might be manufac-
tured and pre-mounted and distributed and stored as a
normal air disc brake unit which is also known as a "Mod-
uleT brake" or as described in US 2013/ 0008749 A1 or
otherknown second brake sub-assemblies as mentioned
in the beginning. Also the brake sub-assembly 1a might
be manufactured and pre-mounted and distributed and
stored as astand-alone or pre-assembled unit. The brake
sub-assemblies 1 a, 1 b each comprise corresponding
assembly interfaces 59a, 59b by which the brake sub-
assemblies 1 a, 1 b can be mounted and fixed to each
other. Furthermore, the brake sub-assemblies 1 a, 1 b
comprise force transfer interfaces 60a, 60b which serves
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for transferring the output force 8 between the brake sub-
assemblies 1 a, 1 b. The force transfer interface 60a or
60b might e.g. be formed by a pushrod 61 extending be-
tween the brake sub-assemblies 1 a, 1 b, guiding devices
for the pushrod 61 and/or a connecting region for the
pushrod 61 provided at the brake sub-assembly 1 a or
brake sub-assembly 1 b. If brake assemblies 1 of a first
subgroup have a design as shown in Fig. 1 with the brake
sub-assemblies 1 a, 1b, wherein in the brake sub-assem-
bly 1 a an electrical drive 6 is used, it is possible to use
the same brake sub-assembly 1 b in a brake assembly
1 of a second subgroup notin combination with the brake
sub-assembly 1 a but together with a pneumatic brake
actuator 58. In this case the pneumatic brake actuator
58 preferably does not bias the brake sub-assembly 1 b
via a brake force transmission unit 3. Instead, the piston
stem or any pushrod of the pneumatic brake actuator 58
might be used as the pushrod 61 for transferring the out-
put force 8 to the brake sub-assembly 1b.

[0048] Fig. 2 schematically shows a brake force trans-
mission unit 3 or a part of the same. By at least one
bearing 14 (here a ball bearing) a rotor shaft 15 is sup-
ported by a housing 16 for being rotated about a rotational
axis 17. The rotor shaft 15 carries at least one shaft 18
which forms a rotational axis 19 for a screw roller 20. The
rotational axis 19 of the shaft 18 has an orientation par-
allel to the rotational axis 17 of the rotor shaft 15. For the
shown embodiment, the shaft 18 is in both end regions
accommodated in aligned bores of radial flanges 21, 22
of the rotor shaft 15. The flanges 21, 22 form a planet
carrier 56.

[0049] Thescrewroller20 has a sleeve-like design and
comprises an inner (here stepped) through bore 23, pla-
nar ring-shaped front faces 24, 25 and a cylindrical outer
surface 26 comprising at least one groove or thread 27.
[0050] By at least one radial bearing 28, here by two
cylinder bearings, the screw roller 20 is supported at the
shaft 18 for being rotated about the rotational axis 19.
Furthermore, the front face 24 of the screw roller 20 is
supported at the flange 21 by an axial bearing 37, here
an axial cylinder bearing.

[0051] Itis possible thatalsothe otherflange 22 is sup-
ported by an axial bearing by the flange 22. However, for
the shown embodiment the screw roller 20 is only sup-
ported with its front face 25 by a sliding contact at the
flange 22 (e.g. under interposition of a slide bearing com-
prising a sliding disc of a suitable material). Preferably,
the axial bearing 37 is used for the support of the screw
roller 20 at the rotor shaft 15 in a direction being effective
when transferring an actuating force. The screw roller 20
is borne and accommodated between the flanges 21, 22
without any play or only with a negligible play.

[0052] Therotor shaft 15 comprises a through bore 29.
A screw spindle 30 extends through the bore 29 with a
radial play. The screw spindle 30 comprises a cylindrical
outer surface having at least one groove or thread 31
corresponding to the groove or thread 27 of the screw
roller 20. The grooves or threads 27, 31 of the screw
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roller 20 and the screw spindle 30 mesh with each other
for transferring a force and for generating a relative axial
movement of the screw spindle 30 relative to the rotor
shaft 15. The grooves or threads 27, 31 of the screw roller
20 and the screw spindle 30 might have any shape and
may e. g. be cut by a usual M-thread-tool with a 60 degree
thread flank angle.

[0053] One end region of the screw spindle 30 pro-
trudes from the open end of the rotor shaft 15. In this end
region the screw spindle 30 forms a collar 32. The outer
circumference of the collar 32 forms at least one protru-
sion 33 accommodated in a corresponding axial groove
34 of the housing 16. Preferably, a number of protrusions
33 and corresponding grooves 34 form a spline fitting 35.
By the at least one protrusion 33 and groove 34 or the
spline fitting 35 any rotational degree of freedom of the
screw spindle 30 is blocked, whereas it is possible to
axially move the screw spindle 30. In the afore mentioned
end region the screw spindle 30 forms an interface 36.
The interface 36 serves for coupling a pushrod 61 for
forming a link to the further force transmitting unit 4. Ac-
cordingly, the interface 36 forms a force transferinterface
60a. For the shown embodiment, the interface 36 forms
a bearing part of a ball joint for bearing the pushrod 61
connected in its other end region to the force transmitting
unit 4. The use of a ball joint allows both an axial force
transfer to the pushrod as well as a pivoting movement
of the pushrod over the brake stroke of the brake assem-
bly 1. For an alternative embodiment the pushrod may
be fixedly attached in a ball-joint to the interface 36 in a
known way (not shown).

[0054] The general function of the brake force trans-
mission unit 3 of Fig. 2 is as follows: The input torque 7
generated by the brake actuator 2 causes a rotation of
the rotor shaft 15. With the rotor shaft 15 also the shaft
18 and the at least one screw roller 20 rotate about the
rotational axis 17. Due to the meshing engagement of
the groove or thread 27 of the at least one screw roller
20 with the groove or thread 31 of the screw spindle 30,
the caused rotation of the rotational axis 19 of the shaft
18 leads to an axial movement of the screw spindle 30
and the generation of the output force 8 which is then
transferred to the further force transmitting unit 4.
[0055] For the shape and evolution of the grooves or
threads 27, 31 of the screw roller 20 and the screw spindle
30 for transferring the rotational movement of the rotor
shaft 15 with the screw rollers 20 to the axial movement
of the screw spindle 30, the person with skill in the art
working in the field of screw rollers will know different
options. The following examples are only non-limiting ex-
amples:

- ltis e. g. possible that the screw roller 20 comprises
a plurality of parallel grooves or threads 27 having
no pitch or inclination, whereas the screw spindle 30
has one helical groove or thread 31 having an incli-
nation or pitch.
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- However, it is also possible that the screw roller 20
comprises only one helical groove or thread 27 hav-
ing an inclination or pitch corresponding to the incli-
nation or pitch of the screw spindle 30. In this case
the rotational speed of the screw roller 20 does not
only depend on the rotation of the rotational axis 19
of the shaft 18 about the rotational axis 17 of the
rotor shaft 15 as shown in Fig. 2 but from another
boundary condition of the screw roller 20. For one
non-limiting example the screw roller 20 might have
a gear meshing with a corresponding ring gear or
hollow wheel formed by the housing 16.

[0056] Fig. 3 shows the screw roller 20 in a three-di-
mensional view. Here, the outer surface 26 comprises a
plurality of parallel non-inclined grooves or threads 27a,
27b, 27c...

[0057] Fig.4 shows the rotor shaft 15in a three-dimen-
sional view. Here, the flanges 21, 22 are not formed by
ring-shaped discs but have a star-like design with three
arms each designated for supporting one associated
shaft 18 with a screw roller 20. Accordingly, it is possible
to use three screw rollers 20 evenly distributed in circum-
ferential direction around the screw spindle 30 for allow-
ing a force division to three contact regions of the screw
rollers 20 with the screw spindle 30.

[0058] According to Fig. 4, reinforcing struts 38 con-
nect the flanges 21, 22 with each other so that the screw
rollers 20 are housed in a cage-like fashion in the rotor
shaft 15.

[0059] Fig. 5 shows the screw spindle 30 with the hel-
ical groove or thread 31 and the collar 32 with radial pro-
trusions 33 for forming the spline fitting 35 together with
the housing 16.

[0060] Figs. 6 to 8 show three-dimensional views of a
brake assembly 1 aincluding both a brake actuator 2 and
a brake force transmission unit 3 integrated in a common
multi-part housing 16 (cp. also the brake assembly 1 a
shown with dashed line in Fig. 1). The housing 16 forms
a flange 39 for connecting the housing 16 to a corre-
sponding flange of a further force transmitting unit 4, di-
rectly to a brake device 5 or the second brake sub-as-
sembly 1 b. The flange 39 forms the assembly interface
59a. A pushrod 61 (here not shown) connected to the
interface 36 of the screw spindle 30 extends through a
bore of the flange 39 for transferring the movement and
force to the further force transmitting unit 4, brake device
5 or the second brake sub-assembly 1 b. The bore form
the force transmission interface 60a. At the bottom (which
is not necessarily the case) the housing 16 comprises
ports or openings 40, 41 forming another interface of the
brake assembly 1 a. Via the ports or openings 40, 41 a
power supply and/or electrical control signal are/is trans-
ferred to the brake actuator 2, and/or a power supply
and/or an output signal of a sensor can be transferred.
[0061] Fig. 9 shows components of the brake sub-as-
sembly 1 ain a three-dimensional exploded view. These
are a first housing part 16a, an actuator member 43 of a
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holding unit 42 (here formed by an electrically actuated
holding brake 45 with a holding actuator 44), a holding
element 46 (in particular a holding brake disc), a securing
ring 47, the bearing 14, a clamping ring 48 of the housing
16, a subassembly unit 49 with the rotor shaft 15, three
screw rollers 20 and the screw spindle 30 and a housing
part 16b which can be assembled in the afore mentioned
order to the brake sub-assembly 1 a.

[0062] A sensor 51 might be integrated into the hous-
ing. In this case the power supply of the sensor 51 and/or
the output signal of the sensor 51 can be passed by a
signal line through the ports or openings 40, 41. However,
for the shown embodiment an end region of the rotor
shaft 15 protrudes (under interposition of a suitable seal-
ing) out of the housing 16 where the rotor shaft 15 forms
a connecting region 50 for a sensor 51 which is attached
to the housing 16. Preferably, the sensor 51 is an angular
sensor or encoder sensing the rotational angle of the
rotor shaft 15. Itis possible that the sensor 51 is covered
by another housing part or lid attached to the housing
part 16a (here not shown).

[0063] The holding brake 45 comprises the holding el-
ement 46 fixedly mounted to the rotor shaft 15 and rotat-
ing therewith. Furthermore, the holding brake 45 com-
prises a holding brake actuating element 52 whichis elec-
trically controlled through the port or opening 41. The
design and control of the holding brake 45 is such that it
is possible to generate a braking force between the hold-
ing brake actuating element 52 and the holding element
46 for fixing the rotor shaft 15 against rotation. It is pos-
sible that the holding brake 45 is a frictional holding brake
45 such that for generating the holding torque the holding
brake actuating element 52 is pressed against the hold-
ing element 46.

[0064] For the shown embodiment the holding brake
force is generated by magnetic forces. By permanent
magnets acting between the holding element 46 and the
holding brake actuating element 52, without an electrical
energisation of the holding brake actuating element 52
a magnetic holding torque is produced. It is possible to
reduce or remove the torque produced by the permanent
magnets by energisation of the holding brake actuating
elements 52 which causes a counteracting magnetic field
reducing or removing the magnetic force between the
holding brake actuating element 52 and the holding ele-
ment 46 due to the permanent magnets. The holding
brake actuating element 52 is fixedly mounted to the
housing part 16b. There is only a small air gap between
the holding brake actuating element 52 and the holding
element 46.

[0065] For another embodiment the holding brake 45
is a spring-activated holding brake wherein in the elec-
trically non-activated state a spring of the holding brake
45 provides a normal force leading to a friction brake
force of the holding brake 45. For providing the activated
state, an electric magnet is energized. In the energized
state the electric magnet produces an electromagnetic
force completely or partially counteracting the spring
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force. Accordingly, in the activated state of the holding
brake 45 the normal force is reduced or removed so that
also the friction brake force is reduced or removed. How-
ever, the function might also be inverted such that the
spring releases the friction elements of the holding brake
45, whereas the electromagnetic force is responsible for
producing the normal force and the friction brake force.
Here the normal force and the friction brake force is pro-
duced between a part fixed to the housing and another
part fixedly mounted to the rotor shaft 15. The two men-
tioned friction elements might be pressed against each
other in a direction parallel to the longitudinal axis 17 or
in radial direction towards each other. The holding brake
45 might also comprise a hand release accessible from
the outside of the housing 16 for manually releasing the
holding brake 45.

[0066] The holding brake actuating element 52 and the
holding element 46 are in a first approximation formed
by sleeve-like or ring-shaped components, whereas it is
possible that according to Fig. 10 the holding element 46
is L-shaped in a semi-longitudinal section. Here, the ver-
tical leg of the L has an orientation perpendicular to the
rotational axis 17 whereas the horizontal leg of the L has
an orientation parallel to the rotational axis 17 and ex-
tends within an inner bore of the holding brake actuating
element 52.

[0067] The brake actuator 2 comprises a stator ring 53
of suitable design for generating a rotating electromag-
netic field. The control signal and/or a power supply is
transferred to the stator ring 53 through the opening or
port 41. With a small radial gap a ring-shaped or sleeve-
like rotor 54 (also formed in per se known way) extends
within the stator ring 53. The rotating field controlled at
the stator ring 53 causes a rotation and an input torque
which is applied upon the rotor 54. The rotor 54 is fixedly
mounted to the rotor shaft 15 which is here provided by
an intermediate body 55. In axial direction the rotor 54 is
clamped between a radial collar of the intermediate body
55 and the securing ring 47.

[0068] It is possible that the rotor shaft 15 comprises
a manipulation region (here not shown). When opening
the housing part 16a (or through an opening of the hous-
ing 16) itis possible to engage a tool with the manipulation
region for manually rotating the screw spindle 30 for man-
ually releasing or activating the brake device 5.

[0069] Itis possible that atleastone further force trans-
mitting unit is integrated into the force flow between the
electrical drive and the disc brake device, in particular
downstream from the brake force transmission unit. To
mention only some non-limiting examples, a force trans-
mitting unit might be formed by a brake lever having an
eccentric support which is actuated by the brake force
transmission unit and which actuates a brake pad of the
disc brake device (see e.g. the lever used according to
EP 1977 134 B1 or US 2013/0008749 A1) and/or a self-
enforcing mechanism (see e.g. the ramps used accord-
ing to EP 1 977 134 B1 or US 2013/0008749 A1).
[0070] Fig. 12 shows another brake assembly 1 con-
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sisting of two brake sub-assemblies 1a, 1 b which are
shown in Figs. 13 and 14 in disassembled state. Here,
the brake sub-assembly 1a comprises the pushrod 61.
One end region of the pushrod 61 forms the force transfer
interface 60a which is coupled to the force transfer inter-
face 60b of an eccentrically pivoted brake lever 11 of the
brake sub-assemblies 1b. The brake sub-assemblies 1
a, 1b are mounted with each other by their assembly
interfaces 59a, 59b. The brake assembly 1 is mounted
to a vehicle chassis. A brake caliper of the brake sub-
assembly 1 b spans over a brake disc associated with a
vehicle wheel. The rotational axis of the brake disc is
horizontal in Fig. 12 and lying in the drawing plane. The
brake sub-assembly 1ais arranged with an offset in ver-
tical direction or above the brake sub-assembly 1 a. A
longitudinal axis of the brake sub-assembly 1 a forming
arotational axis 62 has an orientation vertical to the draw-
ing plane of Fig. 12, so also perpendicular to the rotational
axis of the brake disc.

[0071] Fig. 13 shows a front view of the brake sub-
assembly 1a. A driving shaft 63 is (under fixation against
rotation) coupled to a first toggle lever 64. In the end
region facing away from the driving shaft 63 the first tog-
gle lever 64 is coupled to a second toggle lever 65 by a
toggle joint 66. The second toggle lever 65 forms the
pushrod 61. The toggle levers 64, 65 form a toggle angle
67. In the assembled state of the brake assembly 1 a
rotation of the driving shaft 63 leads to a rotation of the
first toggle lever 64, a change of the toggle angle 67 and
a movement of the toggle lever 65 which is transferred
to the brake lever 11 by the force transfer interfaces 60a,
60b. The movement of the second toggle lever 65 com-
prises a component with a nearly translational movement
(e.g. amovement corresponding to a pivoting movement
of the brake lever 11 when neglecting the movement of
the force transmitting interface 60b of the brake lever 11
on a segment of a circle) and a component with a rotation
of the toggle lever 65. The transfer characteristic of the
driving torque of the driving shaft 63 to the brake lever
11 (and in the end to the brake pads) is nonlinear as can
be calculated from the given kinematics. The toggle le-
vers 64, 65 and the toggle joint 66 build a toggle lever
drive 68. The toggle levers 64, 65 move in a plane having
an orientation in vertical direction and parallel to the ro-
tational axis of the brake disc.

[0072] Itis possible that the driving shaft 63 is directly
driven by an electrical drive 6. However, preferably a
planetary gear set is located in the force flow between
the electrical drive 6 and the driving shaft 63. Here, the
driving shaft 63 can be coupled to any component of the
planetary gear set, i.e. the sun gear, the planet carrier or
the internal annulus gear wheel.

[0073] Concerning the inner construction, the func-
tions and the components of the brake sub-assembly 1
b shown in Fig. 14, reference is made to known brake
sub-assemblies 1 b as specified in the beginning for the
"second brake sub-assembly".

[0074] For the embodiment of Fig. 13, the brake force
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transmission unit 3 comprises the toggle lever drive 68 23 bore of the screw roller
and any additional transmission system or planetary gear 24 front face of the screw roller
set. As schematically shown in Fig. 2, itis possible to use 25 front face of the screw roller
the brake sub-assembly 1 b of Fig. 14 together with the 26 outer surface of the screw roller
brake sub-assembly of Fig. 13, so together with anelec- 5 27 groove or thread
trical drive 6 and the toggle lever drive 68 (and an addi- 28 bearing
tional planetary gear set). Without any adaptations re- 29 bore
quired or with an adaptation of the assembly interface 30 screw spindle
59b and/or the adaptation of a force transfer interface 31 groove or thread
60b it is possible to use the same type of brake sub- 70 32 collar
assembly 1 b as shown in Fig. 14 together with another 33 protrusion
brake sub-assembly 1 a, e.g. together with a brake sub- 34 groove
assembly as shown in the Figs. 2 to 11. However, also 35 spline fitting
without any adaptations or with adaptations of the as- 36 interface
sembly interface 59b and/or the force transfer interface 15 37 bearing
60b it is possible to use the same brake sub-assembly 1 38 struts
b of Fig. 14 together with a conventional pneumatic brake 39 flange
actuator 58. In this case, the housing of the pneumatic 40 port or opening
brake actuator is directly mounted to the assembly inter- 41 port or opening
face 59b of the brake sub-assembly 1 b and the pushrod 20 42 holding unit
of the pneumatic brake actuator 58 is coupled to the force 43 actuator member
transfer interface 60b of the brake lever 11. However, it 44 holding actuator
is also possible that any type of known transmission is 45 holding brake
interposed between the pneumatic brake actuator 58 and 46 holding element
the brake lever 11. Accordingly, it is possible to use the 25 47 securing ring
same type of brake sub-assembly 1 b in brake assem- 48 clamping ring
blies with different types of drives. 49 subassembly unit

50 connecting region
LIST OF REFERENCE NUMERALS 51 sensor

30 52 holding brake actuating element

[0075] 53 stator ring

54 rotor
1 brake assembly 55 intermediate body
1a brake sub-assembly 56 planet carrier
1b brake sub-assembly 35 58 pneumatic brake actuator
2 brake actuator 59a  assembly interface
3 brake force transmission unit 59b  assembly interface
4 further force transmitting unit 60a force transfer interface
5 brake device 60b  force transfer interface
6 electrical drive 40 61 pushrod
7 input force 62 rotational axis
8 output force 63 driving shaft
9 brake force 64 first toggle lever
10 brake pad 65 second toggle lever
11 brake lever 45 66 toggle joint
12 self-enforcing mechanism 67 toggle angle
13 disc brake device 68 toggle lever drive
14 bearing
15 rotor shaft
16 housing 50 Claims
16a  housing part
16b  housing part 1. Brake sub-assembly (1a) for a brake system of a
17 rotational axis of the rotor shaft vehicle comprising
18 shaft
19 rotational axis of the shaft 55 a) an electrical drive (6) and
20 screw roller b) a brake force transmission unit (3),
21 flange of the rotor shaft
22 flange of the rotor shaft characterized in that

1"
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c) the brake sub-assembly (1a) forms a mount-
ing unit comprising

ca) an assembly interface (59a) for mount-
ing the brake sub-assembly (1a) to another
brake sub-assembly (1 b) which comprises
a brake device (5) and a further force trans-
mitting unit (4) and

cb) a force transfer interface (60) for trans-
ferring an output force (8) from the brake
sub-assembly (1 a) to the brake sub-assem-
bly (1 b).

Group of brake assemblies (1) wherein the brake
assemblies (1) comprise brake sub-assembly (1b)
with the same brake devices (5) and the same force
transmitting units (4), said force transmitting units (4)
each comprising a brake lever (11) forming an inter-
face for an actuating pushrod (61), wherein

a) brake assemblies (1) of a first subgroup com-
prise a pneumatic brake actuator (58) for actu-
ating the pushrod (61) and

b) brake assemblies (1) of a second subgroup
comprise an electrical drive (6) for actuating the
pushrod (61), in particular with a brake force
transmission unit (3) arranged in the force flow
from the electrical drive (6) to the pushrod (61)
and/or with a brake sub-assembly (1 a) of claim
1.

Brake force transmission unit (3) for a brake system
of a vehicle, brake sub-assembly (1 a) of claim 1 or
group of brake assemblies (1) of claim 2 with a brake
force transmission unit (3) arranged in the force flow
from the electrical drive (6) to the pushrod (61), char-
acterized in that a screw roller (20) and a screw
spindle (30) which meshes with the screw roller (20)
are arranged in the force flow of the brake force trans-
mission unit (3).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of claim
3, characterized in that

a) the screw roller (20) is supported by a shaft
(18) for being rotated about an axis (19) of the
shaft (18),

b) the shaft (18) is supported for being rotated
about a rotational axis (17) and

c) the driven rotation of the shaft (18) about the
rotational axis (17) with a simultaneous rotation
of the screw roller (20) about the axis (19) of the
shaft (18) is transformed by the meshing inter-
action between the screw roller (20) and the
screw spindle (30) into a translational movement
of the screw spindle (30).
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Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of claim
4, characterized in that a planet carrier (56) is sup-
ported for being rotated about the rotational axis (17)
wherein the planet carrier (56) carries at least two
shafts (18) each supporting one screw roller (20) for
being rotated, said screw rollers (20) each meshing
with the screw spindle (30).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 4 to 5, characterized in that the shaft (18)
or the planet carrier (56) is connected by a torque
transferring connection to a rotor (54).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 6, characterized in that the screw spin-
dle (30) is connected to a housing (16) of the brake
force transmission unit (3) by a spline fitting (35)
wherein the spline fitting (35)

a) blocks a rotational movement of the screw
spindle (30) relative to the housing (16) and

b) permits a translational movement of the screw
spindle (30) relative to the housing (16).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 7, characterized in that the electrical
drive (6) directly or indirectly drives the screw roller
(20), at least one shaft (18), the rotor (54) or the
planet carrier (56) of the brake force transmission
unit (3).

Brake force transmission unit (3) for a brake system
of a vehicle, brake sub-assembly (1 a) of claim 1 or
group of brake assemblies (1) of claim 2 with a brake
force transmission unit (3) arranged in the force flow
from the electrical drive (6) to the pushrod (61), char-
acterized in that the brake force transmission unit
(3) comprises a toggle lever drive (68) with

a) a first toggle lever (64) having a fixed rota-
tional axis (62) and being driven by the electrical
drive (6) and

b) a second toggle lever (65) which is pivotally
linked to the first toggle lever (64) by a toggle
joint (66) and which forms the pushrod (61).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of claim
9, characterized in that the first toggle lever (64) is
driven via a planetary gearset.

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 10, characterized in that a holding unit
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(42) is connected by a torque transferring connection
to the shaft (18), planet carrier (56), rotor (54) or first
toggle lever (64) wherein by a holding actuator (44)
itis possible to apply a holding torque upon a holding
element (46) for fixing the rotational position of the
shaft (18), planet carrier (56), rotor (54) or first toggle
lever (64).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of claim
11, characterized in that the holding unit (42) is an
electrically actuated holding brake (45).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of claim
12, characterized in that the electrically actuated
holding brake (45) is actuated when not energized
but released when energized.

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 13, characterized in that a sensor (51)
is integrated into a housing (16) of the brake force
transmission unit (3) or of the brake sub-assembly
(1 a), said sensor (51) sensing directly or indirectly

a) a rotational position or movement of the shaft
(18), planet carrier (56), rotor (54), screw roller
(20) or first toggle lever (64) and/or

b) an axial position or movement of the screw
spindle (30) or second toggle lever (65).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 14, characterized by an interface (36)
designed and configured for connecting the brake
force transmission unit (3) to a disc brake device (5)
or a brake sub-assembly (1a).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 15, characterized by a manipulation re-
gion for manually actuating or releasing the brake
force transmission unit (3) or brake assembly (1).

Brake force transmission unit (3), brake sub-assem-
bly (1 a) or group of brake assemblies (1) of one of
claims 3 to 16, characterized in that

a) the brake device (5) is a disc brake device
(13) and
b) the force transmitting unit (4) comprises

ba) a brake lever (11) which is actuated by
the brake force transmission unit (3) and
which actuates a brake pad (10) of the disc
brake device (13) via an eccentric and/or
bb) a self-enforcing mechanism (12).
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